Wnt/beta-catenin pathway activation and myogenic differentiation are induced by cholesterol depletion.
Myogenic differentiation is a multistep process that begins with the commitment of mononucleated precursors that withdraw from cell cycle. These myoblasts elongate while aligning to each other, guided by the recognition between their membranes. This step is followed by cell fusion and the formation of long and striated multinucleated myotubes. We have recently shown that cholesterol depletion by methyl-beta-cyclodextrin (MbetaCD) induces myogenic differentiation by enhancing myoblast recognition and fusion. Here, we further studied the signaling pathways responsible for early steps of myogenesis. As it is known that Wnt plays a role in muscle differentiation, we used the chemical MbetaCD to deplete membrane cholesterol and investigate the involvement of the Wnt/beta-catenin pathway during myogenesis. We show that cholesterol depletion promoted a significant increase in expression of beta-catenin, its nuclear translocation and activation of the Wnt pathway. Moreover, we show that the activation of the Wnt pathway after cholesterol depletion can be inhibited by the soluble protein Frzb-1. Our data suggest that membrane cholesterol is involved in Wnt/beta-catenin signaling in the early steps of myogenic differentiation.